The HIV reverse transcriptase inhibitor tenofovir induces cell cycle arrest in human cancer cells.
Selected HIV drugs, either of the protease inhibitor type or the nucleoside antagonist type, have been shown to exert tumoricidal effects. Here, we show that the HIV reverse transcriptase inhibitor Truvada, a combination drug of the cytidine analogue emtricitabine and the adenosine analogue tenofovir, induces DNA damage and cell cycle arrest in human cancer cells. Phosphorylation of the DNA repair enzyme H2AX by emtricitabine/tenofovir indicated that it interfered with the integrity of the DNA and replication machinery in human cancer cells. Long term incubation of cancer cells with emtricitabine/tenofovir caused the formation of multi-nuclear giant cells, further indicating DNA replication problems. When tested as single agents, the anti-tumoral activity of emtricitabine/tenofovir was predominantly caused by tenofovir, although the combination with emtricitabine enhanced its effect on cancer cells. Combined with established anti-cancer drugs, emtricitabine/tenofovir was preferentially found to enhance the cytotoxic effect of doxorubicin, a promising drug for the treatment of relapsed, chemoresistant cancer. These results show that especially the adenosine analogue tenofovir could be used to interfere with the proliferation machinery of human cancer cells and to be applied for chemosensitization of cancer cells to already established DNA-interacting drugs.